The Spanish Civil War broke out in 1936 and resulted in many horrendous facial injuries. Eastman Sheehan, a prominent American plastic surgeon, volunteered his services to the Franco side but the local nuns, who doubled as anaesthetists, had no knowledge of endotracheal intubation for anaesthesia. Confronted with nuns resolutely holding facemasks over the injuries he wished to repair, Sheehan contacted Sir Robert Macintosh in Oxford for assistance. Sir Robert arrived in Spain, armed with endotracheal tubes and laryngoscopes, but unfortunately that was the extent of the equipment. Remembering a previous demonstration of a Flagg's can, he managed to modify an empty tin of Golden Syrup and used that for endotracheal administration of ether for the remainder of the civil war.
When Macintosh returned to Oxford, World War II was becoming inevitable and it was obvious that the modified Flagg's can was not going to provide the best possible anaesthesia in the field. He contacted H. G. Epstein, a graduate of Berlin University, and together they developed the Oxford Vaporizer.
The aim of the vaporizer was to provide ether at a constant temperature below its boiling point in order to provide a constant and predictable supply of vapour. Hot water was applied to a container of crystallized calcium chloride to melt the crystals. The molten calcium chloride then provided latent heat of crystallization to vaporize the ether. In effect the calcium chloride provided a buffer to heat loss that was sustained for about an hour. By refilling the water container with boiling water, heat could rapidly be restored to the system.
The vaporizer was designed to provide vaporization of 15 fl oz (~420 ml) of ether per hour which requires 28,000 calories. This was achievable by the addition of 400 ml of boiling water every hour and the water container therefore has a capacity of 400 ml. Various reservoir substances were trialled with hydrated calcium chloride proving the most suitable. The minimum amount of calcium chloride was that which could be just melted completely by the addition of 28,000 calories, in this case 700 g. Safety margins were required in case the water container was filled too frequently and overheating resulted in boiling of the ether.
The final design incorporated 1300g of hydrated calcium chloride in a sealed container.
The vaporizer consists of three concentric chambers. The central chamber contained hot water, the middle buffer chamber contained the hydrated calcium chloride and the outer chamber held the ether. Hot water was added through a filler which impinged on a baffle plate. This allowed the hot water to fill the upper part of the container while the cold water in the container was displaced via an outlet tube.
The calcium chloride container was sealed by the manufacturer to prevent dehydration of the crystals. There was a thermometer bulb sealed in the container which provided another safeguard against excessive supply of hot water.
The ether chamber was filled via a constricted funnel. This was designed to prevent addition of water to the ether chamber. Boiling water poured into this funnel would combine with the ether and be expelled with considerable force, leaving the operator in no doubt that he had made an error. A mixing tap on the ether container allowed air to be diverted wholly or partly over the surface of the ether, or to bypass it altogether. The tap has an indicator marking the percentage of ether inhaled.
The outlet has a non-return valve and connects to a concertina-like bellows which was spring-loaded to allow it to fill between inspirations. These bellows could be used for positive pressure ventilation when required.
The cover photo shows the complete vaporizer outfit with the carrying case. Included in the kit is a facemask, a mask harness, a Connell pharyngeal airway with a connector, and an attachment for an endotracheal or nasal tube. Attached to the patient end of the corrugated rubber hose are two components, an expiratory valve incorporating a one-way rubber flap valve for use with all patient attachments; and an "induction bag". The latter was used for more rapid induction prior to introducing ether. There is a filler through which ethyl chloride may be sprayed or agents such as vinesthene may be poured. There is a sponge to take up the liquid agent within the neck of the bag and the amount of agent delivered is then controlled by the lever which determines the amount of rebreathing from the bag.
The case also contains a complete set of instructions, both for operation and servicing, and includes a set of seals and spare parts including a thermometer and ether level indicator.
The vaporizer was designed in 1941 for war-time use and was extremely practical. It only required the addition of hot water to function and was portable and relatively compact. It was used extensively by the British Military throughout World War II. CHRISTINE BALL, ROD WESTHORPE Geoffrey Kaye Museum of Anaesthetic History
